Ciliary neurotrophic factor stimulates the phosphorylation of two forms of STAT3 in chick ciliary ganglion neurons.
Ciliary neurotrophic factor (CNTF) is a neuropoietic cytokine that was identified, purified, and cloned based on its neurotrophic activity on cultured chick ciliary ganglion neurons. The molecular mechanisms by which CNTF elicits its effects on these neurons are unknown. We have previously identified functional receptors for CNTF on ciliary ganglion neurons and demonstrated the CNTF-specific tyrosine phosphorylation of an approximately 90-kDa protein. Here we show that CNTF induced the rapid tyrosine phosphorylation and nuclear accumulation of this protein and identify it as an avian form of the transcription factor, STAT3. Identification was confirmed by its recognition with two distinct anti-STAT3 antibodies and the lack of binding to antibodies against STAT1, -2, -4, -5, or -6. The phosphorylation was stable for up to 2 h but required the continued presence of CNTF. CNTF also induced the tyrosine phosphorylation of a similar protein in cultured chick dorsal root ganglion and retinal neurons. In addition, we identify a second, 100-kDa form of STAT3 that appears in response to CNTF. Unlike previous reports, utilizing mammalian cell lines that detected a slower migrating form of STAT3 resulting from H7-sensitive protein phosphorylation, H7 did not prevent the appearance of the 100-kDa form in ciliary neurons. Thus, the 100-kDa avian protein may represent a novel form of CNTF-inducible STAT3.